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INTRODUCTION

Army aviation is currently increasing its emphasis on Chemical Defense
(CD) training. In fact, Interim Change 101 (23 Dec 1981) to the Aircrew
Training Manual (TC 1-135) makes ir-flight training in full Mission Oriented
Protective Posture (MOPP) IV mandatory. Training in MOPP IV will place a
burden upon pilots because the ensembles are physically restrictive and
degrade sensory inputs. In particular, breathing through the charcoal filter
of the mask is fatiguing and protective masks distort vision. The gloves
reduce manual dexterity and degrade sense of touch. Concomitant with these
effects is the problem of reduced convective cooling and an increased
s isceptibility to heat stress.

Heat stress has been shown tn impair not only individual physiol.ogv but
also psychological function. Reviews of the effect of heat stress up(-
psychological function (Grether, 1973; Poulton, 1976; and Wing, 1965) .;ave
demonstrated that psychological function is impaired prior to reaching
physiologioal overload. Figure 1 (from Figure 2 of Wing, 1965) illustrates
not only the relationship between Effective Temperature (ET) and exposure
duration upor mental function but also the relationship between recommended
and marginal (ready-to-drop) physiological thermal tolerance and exposure
duraticns. This plotting of relationships allows estimates of duration of
u.....ir.... cntal . prfrmance to be wade imuitaneously with estimates of
physiologic tolerance. For instance, if a person wert to be exposed to an ET

of 34°C (left hand Y-axis), the recommended physiological exposure limit of
Just under 120 minutes would be predicted, and impaired mental function would
be expected at approximately 60 minutes. If the relationships plotted are
reasonably accurate, impaired mental performance can be expected well before
physiologic limits are reached. The extent and importance of the impairment
will be peculiar to the specific situation.

The heat stress and psychological decrements which might occur while
wearing CD ensembles ar( xacerbated by the high ambient temperatures
periodically encountereu in rotary win aircraft. Moreland and Barnes (1970)
recorded cockpit temperatures of 43.9 C in flight in an Army light
observation helicopter (OH-6) and Breckenridge and Levell (1970) recorded
temperatures of 56.7 C in an AH-1G attack helicopter. The purpose of this
study was tc compare cognitive function and psychomotor performance in pilots
wearing the US Army aircrew CD ensemble, the United Kingdom aircrew CD
ensemble, and the standard US Army flight suit. Each subject wore each
ensemble during hot weather and during identical 4-hour flight profiles of a
UH-11H ucility helicopter.
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SUBJECTS

The subjects were six male US Army Warrant Officers. All were reaent
graduates of the Army's Initial Entry Rotary Wing Class and had similar
training and flight histories. All were acclimaite1d to the 2ocal environment,
in good physical condition, and between the ages of 20 and 37 with a mean age
of 29. All subjects were informed of the nature and hazards of the experiment
and each had signed an informed consent statement (Appendix A).

APPARATUS

All flights were conducted in the US Army Acromedical Researoh
Laboratory t s (USAARL) JUH-1IH utility helicopter with USAARL research aviators
as safety pilots. In-flight physiological data and flight performaice
information were collected by means of an on-board Helicopter In-flight
Monitoring System (HIMS Il, Figure 2) modeled after the one described by
Huffman, Hofmann, and Sleeter (1972). Psychological and psychomotor tests
consisted uf subLests selected from the Psychological Assessment Battery (PAB)
developed by the Division of Neuropsychiatry, Walter Reed Army Institute of
Research (WRAIR).
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PROCEDURE

Subjects were billeted at a stagefield (Figure 3) located south of Fort
Rucker, Alabama. They lived in an air-conditioned research facility while
participating in the experiment. Subjects flew on Mondays, Wednesdays, and

. Fridays. Each subject wore one of tlr*ee posoille ensembles on each flight day
with the order of wear of ernemb-le r •idomized so that each subject wore the
ensembles in a unique sequence. Th, chree ensembles worn were the US Army
aircrew CD ensemble (Figure 4, A), i.be United kingdom aircrew CD ensemble
(Figure 4, B), and the standard US Army flight suit (Figure 4, C). All
flights were conducted during Jul-, 1'81. Meat ambient cockpit Wet Bulb/Globe
Temperature (WBGT) during the wligkt• was 29.05 0 C (±1.11 0 C SD).

Flight Profile

Subjects flew a maxim-m of 4 hours (2 consecutive 2-hour flights) on each
flight da,. During each flight they were asked to fly repetitively a series
of maneuvers. The series ocors:isted of a 50-foot hover, a lateral hover, and a
precision flight profile. The ser.t,3 took about 40 minutes to complete and
was repeated until 4 hours of flight had elapsed nr the subject exceeded
established heat and/or safety criteria (heart rate exceeding 140 beats per
minute for 10 minutes, core temperature above 3 8.5°, or mean skin and core
temperature converging to within 0. 0°C) Subjects were not responsible for
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fIGURE 3. Hi ghfalls Stagefield, Ft. Rucker, AL.

FIGURE 4. Flight Ensembles Worn
During Testing. A, United States Army

"aircrew chemical defense ensemble;
B, United Kingdom aircrew chemical

defense ensemble; and C, United States
S-Army standard flight suit.
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pre/postflight inspections of the aircraft and sat in the shade duriig
refueling operations. Water was provided ad libJia at houriy intervals.

Physiological dat.

S~Subjects were monitored for heart rate, mean skin temperature, and core
temperature. These data were recorded by a medical observer and by tae HIMS

II. The medical observer was constantly monitoring vital signs and
temperatures and would terminate the flight if heat and/or safety criteria

were exceeded.

Psychological Data

Subjects were administered a battery of psychological and psychomotor
tests prior to suiting up for flight and as soon after flight as possible.
The need for the subjects to remove the ensemble, be seen by a flight surgeon,
and be weighed before taking the posttost resulted in unavoidable delays of 20
to 30 ninutes. PAD was scored by WRAIR, without knowledge of the actual
experimental conditions. The following subtests of PAB were used.

Mood Scale: Subjects were asked to rate their agreement to 65 mood
descriptors (such as "anxious") on a 1 (none) to 5 (extreme) scale. The
presentation order was randomized on each presentation with some words
repeated as controls.

Feeling/TonIe (earson and Byars, 1956): Subjects were %sked -o rate
their current level of fatigue by stating whether or not they ielt "BETTER
THAN," "3AME AS," or "WORSE THAN" the activity level descriptor (such as
"peppy").

Encodc!Decode (Haslam, 1981): Subjects were given an arbitrary coding
system which related letters to two-digit numbers and were asked to encode or
decode purported map coordinates according to a set of simple rules. They
were to do as many as possible in 7 minutes.

Iarzet Recognition (Folkard, Knauth. Monkand Ruten. 1976): Subjects
were given two target letters and asked to determine if both letters occurred
in a string of 30 letters or if one or both letters did not occur in the
st-ing. They were to do as many as possible in 7 minutes.

L,ogjcai'l Re;asoni lu (Ii:idtlcley, ]968): Subjects were given a sentence which
claimed to describe the order of the two letters (AB or BA) which followed the
sentence. Their task was to determine if the order described was the same as
that given. They ware to complete as many as possible in 7 minutes.

Serial Math (Wever. 1979): Subjects were asked to watch a briefly
presented (approximately .25 second per character) string of characters. The
firot two were numbers in the range of zero to nine with the third character
being an add or subtract sign. The task was to perform the operation on the

9



numbers ano oil her to add or* sut.4 Jo 1 fromi the, r,ýsuit if the results met
certain crit~eria. The rcýuuLing uuc'was thee entered and scored.
Subjecto were to complete a:n mnrty p-itilem2 ac possibl e in ', mirlutes.

Rea~ction Time Wjknp~~~~gtn~9.I Subjeccbs were presented
with a four-choico r(-ictioi time task. This tank presented the subject with
four lighto arrangcd iii n square pattern. The subject's task was to determine
which light was illumniiat ed and presv t he but'.on Jr the cori-esponding position

as faft as paa3:-ible. Thc i.isk. w;a p'resented x-cpotit.ively for 6 minutes3.

Subtest5 of PAD3 wele scored by coradputer for the number attempted, percent
correct, reaction time to correct response (RTcor), anld reaction time to an
inco-r-et. reLconse 1hcrj i:fc-m~ti.;on on mood was converted into me-an
sco_'o in thec oat~egories c'f hiood (good to bad), hostility (friendly to
hos',iie), happines3s (nhappy to unhappy), and depression (in-the-dumps to
v,~ **op-of -the-wor d) . Sir~oe. performance is zsusceptible to circadian changes

)mparison ofth .,:Oni, 1i~) JL fi tt nepe.I orderrc t contdrcl for
~e~se outsi -dt infiuclice,1, the. raw data were converted into percent of change

froil baseline ('pretest) using the formuila (A-E)/B where B was the pretest
rcý.ore and A the posttes3t scorc. Jn this manner, any one experimental

Uniininw~ -- - -- nr---nrA ---- J-r---'- of-~' cha '*J scrcwhi.'a t

composite of' th,ý prctJest and poattest scores. Positive scores indicate
increases in posttest scores over pretest scores. Evaluation of this number
required reference to either control or experimental data dependent upon the
comparison desired.

ao 3tatistical sign-ificance was dete.tmined by means of a Randomized Block
MNVA with IRoplicato., (FEdwai'dl, 1960' . The factors used were percent change

from baseline on conti'ol days, stanc~ard. flight suit days, UK CD ensemble days,
ano US CD ensemble day8. None of the subtes9ts of PAB exceeded the P=.05 value
and it wa3 concluded t'.zat there- were no a tiU a va ctIIIct
associated with nny o,' the factors. Similarly, self-report of mood failed to
ulhow any signi-ficar >frc:e across factors.

The purport strk. _-or in this study was heat. An~lygis, of the
pliysiologicual data revea;led that subjects, showed markedly different
physiologio I respcnsesý I.o tho experiniortai COnlditions1. Therefore,
expcrimenta, ue.a were d-Ivideui into t~hre~e categories irrespective of suit and
base-' uolej ,Upon physiological responfe. Thle three categories selected were
slight, mc crate., and soveire heaýt stress. Placement into a category was
determined_ h, a physio3ogist who had no k-oawiedge of the outcome of the
psychalug]l 2al testinig and was, given only the cit~egory titlen, "31ight,"
"~moderatc %:vre without specific pines,ýment criteria. The -on; n~tion
adoptad ý.- s ,ibJe.,ts witlidrtwzm froma an cxp._.zimfntai condition because
they exc.( oa.ý anid./or jafety criter~ia woul d be judged as severely



heat-stressed subjeets, tho:,e wi- h consisten.tly eluvated heart rates or
temperaturez out leer tnan the i:eat safety erJteria would , Judged as

moderately hadt-str ed, and the remaininig would be judged as slightly
"-st-stresses. Aceordingly, three instances of severe heat stress, seven

aces of inoderate heat stress, and six instances of slight heat sti.ess

were identified. (Two fiignts were not flown because of inclement wEather.)

The data for tnuse groups 3s. well as for the control days were averaged
and are presented by -ubtcst. These arbi.trary gr',"pings crossed the original
group bounds ani left three groups which were cormposed of partial replicates
c4f unequal nize, and generally violated mo.:.3 as3:umptions concerning
populatton h,)mgeieity. Tiuc rc:uits art-, therefore, trendn without
statisticas conf'itrration.

LOGICAL R{EASONING

'abIc 1 presents tf.c percen. of change data for the logical reasoning
test. Aqain, posit'4!e percentages indicate increased posttest scores relative
to tne pretest and ne;ativ.- percentages indicated decreased posttest scores
relat.ve to tne! pieLC5•. The numqber of questions attempted showed a 2 percent
increase in the control group, the slight heat stress group showed a 5 percent
increase, and the moderate. group evidenced a 3 pe.-cent increase. The severely
stressed group showed a 2 percent increase or no difference from the control
data. A simila- 6p-dý,wn erend was seen in the percent correct data as
controls showud a 2 peicent decrease, the slight y stressed group evidenced a
4 percent increase, with a 1 percent increase in the severely stressed group.
The r-action timc to correct response (RTcor, showed no change between the
control group and :3lghtly stressed group while moderately stressed group
d,,eaedt Lu -1 .percent The severely heat stressed group demonstrated only
a -3 percent decrerasu. The original pattern of low, high, and then return to
low wa,,i seen• In the reaction time kho error (RTerr) data. It should be noted

that the absolute differncn•ce between the RTerr for the slightly heat
st"essed grou. ((,r normal flignt) and the severely stressed group was 33
percent. Checking the actual PITs revealed that tPe baseline of RTerr and
11l'corr did n(.:t differ; that is, the chonges seen were differences due to the
intrvention and not idiosyncratic changes in baseline i:.;ction times.



TABLE 1

PERCENT CHANGE IN LOGICAL REASONING TESTS

NUMBER PERCENT RT RT
ATTEMPTED CORRECT CORRECT ERROR

C3NTROL 2.U -2.0 1.0 -17.0
SLIGHT 5.0 4.0 0.0 20.0
MODERATE 3.0 3.0 -11.0 -9.0
SEVERE 2.0 1.0 -3.0 -13.0

RT = Reaction time

TAHGET RECOGNITION

Subjects showed a :2'Eht increase in the percent change in the number

attempted from 5 percent to 7 percent between the control and sligntly
stressed group (Table 2). This increase disappeared and, in fact, decreased
in the mocerate (2 percent) and severe (-3 percent) groups. There was an
z'hsolute difference of 10 percentagc points between the slightly stressed and
severely stressed group. The percent correct data showed a similar slight
inrir~asqe and 3;:ýsenquent deraý between' thvaiu-gop ut ' 4- -f l~eCa

between the slightly and severely stressed groups was only 7 percentage

points.

TABLE 2

PERCENT CHANGE IN TARGET RECOGNITION TESTS

NUMBER PERCENT RT RT

ATTEMPTED CORRECT CORRECT ERROR

CONTROL 5.O -1.0 -2.0 -29.0
51IGHT 7.0 2.0 -9.0 -29.0
MODERATE 2.0 3.0 -7.0
SEVERE -3.0 -5.0 -6 0 20.0

* Not *eomputabl-
RT = heaction time

I]



RTcor displayed an opposite pattern. It started at -2 percent, decreased
to -9 percent during slight stress, then rose to -6 percent in the severely
stre.3sed group. Since RT deals with speed of response, negative percent
2hange scores inJicate increases in speed and should be considered a3 improved
performance. From this standpoint, RTcor behaved similai'ly to number
attempted ano percent correct. RTerr, on the other halid, started at -29
percent during contiol conditions. Subjects made responses terminating in
errors in the posttest condition on control days that -oere conside-ably
quicker tnan their RTcor. Relative to the pretest responses, the posttest
reaction times were snort. This trend persisted during slight stress
conditions. Due to the fact that errors were not made by a large number of'
the moderately stressed subjects during posttesting, RTerr could not be
computed; however, RTerr increased to 20 percent during severe stress
conditions. An absolute difference of 149 percentage points existed then
between control or slight sLress conditions and the severe stress condition.
After severe stress, subjects were taking considerably longer to make
response.- which ultimately proved to be in error.

SERIAL. MATH

Table 3 presents tfic results of the serial math test. The percent change
score in the number of proolems attempted went from -2 percent during control
conditions to 10 percent during severe stress. The percent correct changed
from -1 percent to 6 percent (slight to moderate), and to 4 percent in the
severe stress condition. RTcor went from -5 percent during control
conditions to 5 percent during slight stress and then to -19 pe3rcent during
severe stress. This is an absolute difference of 24 percentage points
between slight stress (or normal flight) and severe stress in the direpcton
of more rapid responding. RTerr decreased from 51 percent during control
conditions to 7 percent during severe stress conditions.

TABLE 3

FERCENT CHANGE IN SERIAL MATH TESTS

NUMBER PERCENT RT RT
ATTEMPTED CORRECT CORRECT ERROR

CONTROL -2.0 -1.0 -5.0 51.0
SLIGHT 1.0 6.0 5.0 23.0
MODERATE 5.0 6.o -7.0 10.0
SEVEUE 10.0 4.0 -19.0 7.0

RT = Reaction time

13



ENCODE/DECODE

The data for the Encode/Decode test. are summarized in Table 4. The
percent change scores for the number attempted stayed fairly constant across
conditions (8 percent) with the exception of the 3evere heat stress condition
in which it decreased to -5 percent. The percent correct increased from a -1
percent during control conditions to 6 percent during slight stress and
dropped to -2 percent during severe stress conditions. RTcor rose slightly
from the -7 percent control level to the -4 percent level during severe
stress. Due to a tendency to make perfect scores on the pretest, RTerr
scores were not computable.

TABLE 4

PERCENT CHANGE IN ENCODE/DECODE TESTS

NUMBER PERCENT RT RT
ATTEMPTED CORRECT CORRE3T ERROR

CONTROL 8.0 -1.0 -7.0
SLIG .T 9.0 6.0 -6.0 *
MODERATE 7.0 4.0 4.0
SEVERE -5.0 -2:0 -4.0

* Not computable
RT = Reaction time

REACTION TIME

Table 5 presents the reaction time data. The percent change score for
number attempted during control conditions was -3 percent. The slightly
stressed group exhibited similar behavior while the moderate and severe
stoess groups shLtwed decreases in thv number attempted. There was no change
evident in tne percent correct scores across the conditions. hTcor went from
-3 percent during control and slight stress to 3 percent during severe heat
stress. RTerr started at 10 percent and decreased according to the severity
of the stress until it reached a -10 percent level in the severely stressed
group. This represents an absolute difference of 16 percent from the slight
stress (or normal flight) condition and 20 percent from control in the
direction of' shortened reaction times despite a 3 percent increase (or slower
reaction time) in RTcor scores.

14



TABLE 5

PERCENT CHANGE IN REACTION TIME TESTS

NUMBER PERCENT RT RT
"ATTEMPTED CORRECT CORRECI ERROR

- CONTROL 3.0 0.0 -3.0 10.0
SLIGHT 2.0 0.0 -3.0 6.0
MODERATE 0.0 1.0 -1.0 0.0
SEVERE -2.0 0.0 3.0 -10.0

RT = Reaction time

MOOD

Mood data were idiosyncratic and varied independently of the stress
encountered. Figure 5 presents the activation and mood scores for the three

* subjects in the severe stress group. As can be seen, some subjects reported
changes while others reported no changes. All subjects seemed to be less
act.Lve ana in a worse mood after the severe heat stress condition, but by
widely differing amounts.

W. ACTIVATION
LETHARGIC FULL OF ENERGY

*0 MOOD
GOOD BAD

"-'--+-'-B-'--+-------+----+--------------+----+

* B (Before)
A (After)

FIGURE 5. Scaled Self-Peports of Mood of Severely
Heat-Stressed Subjects. B represents the preflight

* report, A the postflight report, and N no change.

15
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.4 DISCUSSION

The results of this study can not support the position that
psychological/psychomotor function varied systematically as a function of the
type of CD ensemble worn while flying. However. if the grouping of subjects
into the arbitrary classes of slightly, moderately, and severely heat
stressed is accepted. then trends emerge which the authors believe ar(
systematic and confirm the applicability of laboratory investigations of heat
stress to the aviation setting.

The data reported here suggest that slight heat stress increases
performance over control levels (cf Poulton. 1976) and that this improvement
is eliminated by more severe heat stress (of Eostein , Keren , Moisseiev,
Gasko, and Yachin. 1980). These results are probably conservative due to the
intervention of an uniavoidable rec•overy period between exposure and
posttesting. Without arguing the significance of changes in performance
(number attempted and percent correct) or their operational significance, the
effect upon reaction time which terminated in error (RTerr) was clearly
anomalous. During one test (target detection), subjects spent a great deal
more time than expeoteu working on the solution without being able to find the
correct answer. Other tests (e.&., logical reasoning) showed that subjects
made errors without working oa the problem for as long as expected. In other
words. when subjects were severely heat-stressed they either could not provide
the correct an2wcr d.npite extra effo-rt r could not recognize that additional
consideration was necessary. The conclusion that subjects failed to
adequately consider the problem at hand is based upon the fact that response
latencies were shortened without a concomitant increase in error rates. The
possibility that subjects chose not to answer a particular question and in
that fashion shortened response latenuies could not be ruled out. This result
has previously been reported by Colquhoun and Goldman (1972. p. 628).

Interestingly. subjects who had spent the day in isolation with little to
do (control) showel changes in performance similar to those subjects who were
severely hea: stressed. Whether it is appropriate or not to say that aviators
are stimulated to perform above normal levels during typical flights or that a
day of isolation and inactivity depresses psychological function is not clear
from the present study and is the subject of current research at USAARL.

Self-report of mood varied widely across the severely heat stressed
subjects. This lack of consistency between self-report and heat stress is not
unusual. When describing their behavior, people follow rules which are more
in keeping with their social environment than their internal state (Poulton.
1976). Some people will follow the rule that states that the effect of
exposure to heat is to slow response times and reduce performance levels.
Others follow the rule that a "can do" altitude is important to maintain
regardless of the situation. This type of rule-following results in a
dissociation between level of cognitive function and reported mood.
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CONCLUSIONS

This study supports the hypothesis that the effect of heat stress is
insidious. While it may noL greatly affect an aviator's psychomotor
performance level, it may affect his ability to recognize error situations or,
make correct responses when unsure of himself. The data is consistent with
previous observations that subjects may not recognize potential areas of
impairment and may report that they are as ready as ever to conduct a mission.

17



REFERENCES CITEDi

Baddeley, A.D. 1968. A 3-minute reasoning test based oz, gramwaticaa
transformation. Puychonomic Scien3ce. 10:341-342.

Breckenridge, J.R. and Levell, C.A. 1970. He.•t stress in the cockpit of the
AH-1G "Huey" Cobra helicoitt,. Arroi;pace Medicine. 41(6):621-626.

Colquhoun, W.P. and Goldman, F.F. 19'2. Vigilance under induced
hyperthermia. Ergono'aics. 15(6):621-6S32.

Department of the Army. 1981. Aircrew tr"ininy .nanual uLilitt'
helicopter. Washington, D.C. : D.partment of the Army. TC 1-135.

Edward'i, A.L. 1960. Expe,,imentea desi n in poychological. reeearoh. N.aw
York: 11oit, Rinehart and W..nston, Inr.

Epstein, Y., Keren, G., Moisseiev, J., Gasko, 0., and Yachin, S. 1980.
Psychomrtor deterioration during exposure to heat. Aviation, Space, and
Environmental Medicin3. 51(6):607-610.

Foikerd, S., Knauth, P., Munk, T.H., and Ruten, F.J. 1976. The effect of
memory load on the circadian variation in cerformanci -ffjcitnnv urder a
rapidly rotacing shift system. Ergonomics. 19:)1(9-488.

Grether, W.F. 1973. Human performance at elevated environmental temperatures.
Aerospace Medicine. 4 4(7) :7 47-755.

Haslam, D.R. 1981. The miLitary performance of sol:iers in contznou:
operations: exer~cises "Early Call" I and II. In: Johnson, L.C., Tepas,
D.I., Colquhoun, W,P., ad Colligan, M.J. (eds.), Th;e twenty-four '!our
wor•'day. proceedings of a aympooiW72 on variations in worh-sleep

scheduiles. Cinci.nnati: U.S. Department of Hcalth and Human Serviccs
(DHHSCNOIS11) Publication No. 81-127.

Huffman, H.W., Hofmann, M.A., and Siecter, M.R. 1972. Helicopter in-flight
monitoring eystemn. it. RucKer, AL: US Army Aeromedical Resecarch
Laboratory. USAAPJL Pcport No 72-11.

Klein, K.E., and Wegmann, H.M. 1980. Significance of circadian rhythms
in aerospace opera•iv.•t•. London: Technical Pditing and Reproduction
Ltd. NAfO AGARDograph No. 247.

Moreland, S. and Barnes, J. A. 1970. ExpZoratory atudy of pilot perfrrmance
during high ambient tcmperaturoe/humidity. Aberdeen FG, MD.: Human
Engineering LabGratory, TM 6-70.



Pearson, R.G., and Byar:3, C.E., jr. 1956. The develcpment and validation of
a checkl'set for meaauring subject .ve fitigue. Randolph AFB, Texas:
U3AF School of tviation Medicine (Report 56-115).

Poulton, E.C. 1976. Arousing environmental stresses can improve performance,
( whatever people say. Aviation, Space, and Environmental Medicine.

47(11):1193-1204.

Wever, R.A. 19•9. The circadian system of man. New York-Hoidelberg-
Berlin: Springer Verlag.

I �Wilkinson, R.T., and Houghton, D. 1975. Portable four choice reaction time
test with magnetic tape memory. Behavior Research, Methods and
Instrumentation. 7:441-446.

Wing, J.F. 1965. Upper thermal limits for unimpaired mental performance.
Aerospace Medicine. 36:960-964.

1 9



APPENDIX A

VOLUNTEER PARTICIPATION AGREEMENT

r

21



VOl.UNTEER PARTICIPATION A(;REEMENT

1, . . . .. . .. , SSN. ., having
attained my eighteenth (18th) birthday, and otherwise having full capacity to
consent, do Icreby volunteer to participate in a research study entitled:
"Physiological Assessment of the Aircrew Chemical Defense Clothing," under
the direction of the US Army Aeromedical Research Laboratory.

The implications of my voluntary participation; the nature, duration, amd
purpose; the methods and means by which it is to be conducted; and the in-
conveniences and hazards which may reasonably be expected have been explained
to me by Bruce E. Hamilton, Ph.D., Principal Investigator, and are set forth
on the attachment of this Agreement, which I have initialed. I have been
given an oTportunity to ask questions concerning this investigational study,
and my questions have been answered to my full and complete satisfaction.

I understand that I may at any t ime during the course of this study revoke my
consent and withdraw from the study without prejudice. However, I may he
required to undergo further medical examinations, if In the opinion of the
attending physician such examinations are necessary for my health or well-
being.

Signature Date

I was present during the explanation referred to above as well as the
Volunteer's opportunity for questions and hereby witness his signature.

Signature Date
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VO .1 NT!-F.FR ACE EFN.'EN'V

(A!'A I ENT)

PURPOSE

You are being asked to participate in a research program entitled:
"Physiological Assessment of the Aircr'w (hemricel Defense Clothini-." to ;.sess
the biomedical and physiological f'asibil ity of using th•e United King&Pom (UK)
Aircrew Chemical Defense (CD) Ensemble in the U!S Army aviation environment.
Prior to your participating iin the study, you will be given a physical exam-
mation by a flight surgeon and will be asked to fill out a met. ical history
questionnaire.

PROCI.. RE,

You will he asked to fly rotary wing altcr,•Ft performing the following
maneuvers: (1) 50 feet ()iE hover, (2) hover co, ise, and (3) instrumant flying

course. As an experimer•tal. s.jUeCL, you will he asked to fly approximately 4
hours of flight/day with each of two chemical defense ensemble and 4 hours of
flight in the standard flight suit. You will be connected via three chest
electrodes, five skin temperature electrodes and a flexible rectal thermometer
to physiological monitoring equipment which will monitor heart rate, respira-
tory rate, skin temperature and core temperature. Additionally, your psycho-
motor coordination an', cognitive functioning will be tested intermittently
during the course of the experiment.

The aircraft safety pilot will he in standard US flight clothing. A
medical observer will be on board during all flights as a member of the
research team. A Flight Surgeon w 11 be on call by radio to provide rapid
advice to the medical observer and flight crew, if necessary, and at the
stagefield with complete resuscitation equipment and an emergency medical
team.

RISKS

The medical risks associated with thlis projoct are that of heat-related
injuries; i.e., heat exhau,.stion, heat stroke, aOd heat pyrexia. An explana-
tion of these injuurites follows:

Heat .Exhaust ion

This disorder can he brokenl down into two areas: a water-deficient heat
exhaustion or d ehydration and sallt-defici at heat exhaustion.

h.iatcr-Del icient Hcat. E.Ai:hist i0n

Tt is an effect of excessive exposulre to heat and becoming water-depleted
due to inadequate rcplacemenit of x'it t'ir Iosses rauisad by prolonged sweating.
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Signs and !;vp)t (3111,: t hirsi , fat igJue, giddi1ness-1, ol iguria, pyrex ia, and in
a.dv;net-d :,IC ge:, del it ixIm and deathl.

"Sal t-Del ic jlc!t Ileat l xhiust ion

It is an effect of excessive exposure to heat in which salt depl etiton
occurs due to inadequat e rep]laceinent of saIt LIo.t througli prol onged sweat iog.
Signs and symptoms: fa t i 'ie, natisea, vonitlng, giddiness, muscl,- cramps, and
in late stages, circulatIory failure.

Prevention and Treatment

Prevention et heat ,xhaustion, requires an adequaite supply of water easily
accessible while working; in bot c i:;,ates oc conditJoTis both during and after
working hours. '[The treatment consists essentially of rest in bed in a cool
environment with a high intake of fluids. The preferal,le method of intake is
by mouth unless the person is unconscious, then fluid replacement needs to be
given intravenously. Also, the person should be kept cool until his thermo-
regulatory system is back in balance.

* fleatstroke

A state of thermoregulatory failure with sudden onset foll:wing exposure
to a hot environment with a high body temperature > 40.6c) (105°0 ) character-
ized by an absence of sweating and disturbance of the central nervous system.
It is trequently fatal.

&lpenj~yrexjIa

The same symptoms as a heatstroke except the patient is conscious and may
be sweating. The rectal tempetature will be slightly lower than that of heat-
stroke. Signs and symptoms: euphoria, headache, dizziness, drowsiness,
numbness, restlessness, purposeless movements, incoordinated movements,
aggressiveness, mania, suicidal tendencies, mental confusion, and sudden onset
of delirium or coma 4n heatstroke.

The iollowing are some definitions of some terms which we have used above
with which you may not be fantiliar:

'01lIguria - Secretion of a diminished amount of urine in relation to the
fluid i itake.

Pyrexia - A fever, a febrile condition; abnormal elevation of the body
tempera! tire.

Psychomotor - Pertaining to motor effects of cerebral or psychic activity.

Cognitiv, Functioning (Cognition) - The operation of the mind by which we
become aware of objects of thought or perception, including understanding and
reasoning,.
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Mani. - IExcitement manifested by mental and physical hyperactivity, dis-
"organization of behavior, and elevation of mood.

It is expiected toat you will experience some degredation of performance
(it? to heat stress. The safety pilot will be lnstructet to observe your per-
lormance and will not allow you to progress to unsafe levels of degredatIon.

You will be stressed and uncomfortable during thi:- study, but we have
established safety limits and the experiment. will not he allowed to proceed if
any of these limits are reached. By monitoi£ng your heart rate, respiration,
skin and rectal temperature and comparing these parameters with established
limits, we will be able to terminate the experiment at a point which will
minimize the risk to you.

Initials Pate
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PRIVACY ACT STATEMENT

The information solicited in this questionnaire will be used for research and
statistical analysis of the problem of Army aviator fatigue/stress in wearing
chemical defense ensembles. It will be kept confidential and names will not
be used in any reports, published or unpublished, of this data. Participants
will be identified only by randomly assigned project identification numbers.

Disclosure is voluntary; however, failure to do so will seriously limit

the usefulness of other data obtained from the individuals in this project.

i have read and understand the above statement and consent to the use of
this information as described.

Signature Date

2
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DEPARTMENT OF THE ARMY
U. S, ARMY AEROMEDICAL RESEARCH LABORATORY

FORT RUCKER. ALABAMA 36362

UNCONDITIONAL CONSENT FOR USE OF PICTURE AND SOUND

The United States Government is granted the right to use, to the extent
and for the purpose it desires, any pictures (still, motion, those transmitted
via TV or recorded on video tape or otherwise) and sounds (vocal, instrumen-
tal, or otherwise) whether used together or separately, taken or recorded by
or on behalf of the Aeromedical Research Laboratory.

(DATE) (SICNATURE)

(HOME ADDRESS)

(MILITARY ADDRESS)

Above consent obtained by: ______________

(SIGNATURE)
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